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Determination of Fenof ibric Acid Concentrations by 
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Triglycerides are increasingly being recognized as a risk factor for 
cardiovascular disease. Research efforts, to identify sources of 
variability in triglyceride -lowering response to the lipid- lowering drug 
fenofibrate require quantification of the active acidic form of this 
PPAR-a agonist. Anion -exchange 

solid-phase extraction, in combination with reverse-phase high-performance 
liquid 

chromatog. (HPLC), rapidly and accurately dets. steady-state fenof ibric 
acid serum concns . Chromatog. separation under isocratic conditions, with use 
of UV detection at 285 nm, provides clean baseline and sharp peaks for 
clof ibric acid, 1-naphthyl acetic acid (internal stds.), and fenof ibric 
acid. Commonly prescribed and over-the-counter nonsteroidal 
anti-inflammatory drugs (NSAIDs) were screened for assay interference, and 
the assay was employed to quantify fenofibric acid in more than 800 human 
subject specimens. Fenofibric acid anal, was found to be linear over the 
range of 0.5 to 40 mg/L and was validated with either internal standard 
Accuracies ranged from 98.65% to 102.4%, whereas the within- and 
. between-day precisions ranged from 1.0% to 2.2% and 2.0% to 6.2%, resp. 
NSAIDs had minimal interference with the assay, which succeeded in 
quantifying fenofibric acid in more than 843 of 846 serum samples from 
human subjects, many taking a variety of coadministered medications. 
Anion -exchange solid-phase extraction in combination with reverse-phase HPLC 
accurately dets. steady-state fenofibric acid serum concns. in humans 
without interference from NSAIDs or commonly administered medications. 
This method is suitable for quantification of fenofibric acid for clin. 
pharmacokinetic studies in patients with dyslipidemia. 
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AB LSN862 is a novel peroxisome prolif erator-activated receptor 
(PPAR)a/y dual agonist with a unique in vitro profile that 
shows improvements on glucose and lipid levels in rodent models of type 2 
diabetes and dyslipidemia. Data from in vitro binding, 

cotransfection, and cofactor recruitment assays characterize LSN862 as a 
high-affinity PPARy partial agonist with relatively less but 
significant PPARa agonist activity. 

Using these same assays, rosiglitazone was characterized as a 
high-affinity PPARy full agonist with no PPARa activity. When 
administered to Zucker diabetic fatty rats, LSN862 displayed significant 
glucose and triglyceride lowering and a significantly greater increase in 
adiponectin levels compared with rosiglitazone. Expression of genes 
involved in metabolic pathways in the liver and in two fat depots from 
compound treated Zucker diabetic fatty rats was evaluated. Only LSN862 
significantly elevated mRNA levels of pyruvate dehydrogenase kinase 
isoenzyme 4 and bifunctional enzyme in the liver and lipoprotein lipase in 
both fat depots. In contrast, both LSN862 and rosiglitazone decreased 
phosphoenol pyruvate carboxykinase in the liver and increased malic enzyme 
mRNA levels in the fat. In addition, LSN862 was examined in a second rodent 
model of type 2 diabetes, db/db mice. In this study, LSN862 demonstrated 
statistically better antidiabetic efficacy compared with rosiglitazone 
with an equivalent side effect profile. LSN862, rosiglitazone, and 
fenofibrate were each evaluated in the humanized apoAl transgenic mouse. 
At the highest dose administered, LSN862 and fenofibrate reduced very 
low-d. lipoprotein cholesterol, whereas, rosiglitazone increased very 
low-d. lipoprotein cholesterol. LSN862, fenofibrate, and rosiglitazone 
produced maximal increases in high-d. lipoprotein cholesterol of 65, 54, 
and 30%, resp. These findings show that PPARy full agonist activity 
is not necessary to achieve potent and efficacious insulin-sensitizing 
benefits and demonstrate the therapeutic advantages of a 
PPARa/y dual agonist. 
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The fatty-acid ethanolamide, oleoylethanolamide (OEA) , is a naturally 
occurring lipid that regulates feeding and body weight, and serves as an 
endogenous agonist of peroxisome prolif erator-activated receptor-alpha 
(PPAR-a) , a ligand-activated transcription factor that regulates 
several aspects of lipid metabolism OEA reduces food intake in wild-type 
mice, but not in mice deficient in PPAR-a (PPAR-a-/-), an 
effect that is also observed with the PPAR-a 

agonists Wy- 14643 and GW7647. By contrast, specific agonists of 
PPAR-5/P (GW501516) or PPAR-y (ciglitazone) have no such 

effect. In obese Zucker rats, which lack functional leptin receptors, OEA 
reduces food intake and lowers body-weight gain along with plasma lipid 
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levels, similar effects are seen in diet-induced obese rats and mice. In 
the present study, we report that subchronic OEA treatment (5 mg kg-1, 
i.p., once daily for two weeks) in Zucker rats initiates transcription of 
PPAR-a and other PPAR-a target genes, including fatty-acid 
translocase (FAT/CD36) , liver fatty-acid binding protein (L-FABP) , and 
uncoupling protein-2 (UCP-2) . Moreover, OEA decreases neutral lipid 
content in hepatocytes, as assessed by Oil red 0 staining, as well as 
serum cholesterol and triglyceride levels. The results suggest that OEA 
regulates lipid metabolism and that this effect may contribute to its 
anti-obesity properties. 
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Fibrates are peroxisome pifolif erator-activated receptor 



{PPAR)a ligands that have been used to treat hyper lipidemia 
and atherosclerosis for many years, and research has demonstrated that 
these agents have immunosuppressive effects. PPARa is expressed in 
multiple inflammatory cell types, and its ligands abrogate expression of 
inflammatory diseases. This review focuses on the use of fibrates in 
inflammatory disease models. It also describes proposed mechanisms of 
action of PPARa ligands and discusses the potential use of these 
medications as immunosuppressive agents. 
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agonist fibrates are used in dyslipidemia. Here their 
mechanism of action and the pre-clin. and clin. evidence for the use of 
these medications for the prevention and treatment of atherosclerotic 
disease is explored. In addition, the role of PPAR-6 and the 
possibilities for the role of dual -binding agonists are examined 
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Peroxisome proliferator-activated receptor 
(PPAR)-a: A pharmacological target with a 
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A review. Peroxisome proliferator-activated receptor (PPAR) -a is a 
ligand-activated transcriptional factor that belongs to the family of 
nuclear receptors. PPAR-a regulates the expression of genes 
involved in fatty acid p-oxidation and is a major regulator of energy 
homeostasis. Fibrates are PPAR-a 

agonists and have been used to treat dyslipidemia for 

several decades because of their triglyceride (TG) lowering and high- d. 
lipoprotein cholesterol (HDL-C) elevating effects. More recent research 
has demonstrated anti- inflammatory and anti- thrombotic actions of 
PPAR-a agonists in the vessel wall as 
well. Thus, PPAR-a agonists decrease 

the progression of atherosclerosis by modulating metabolic risk factors 
and by their anti -inflammatory actions on the level of the vascular , wall . 
This is confirmed by several clin. studies, in which fibrates have shown 
to reduce atherosclerotic plaque formation and the event rate of coronary 
heart disease (CHD) , especially in patients suffering from metabolic syndrome 
(MS) , MS is characterized by a group of metabolic risk factors that 
include obesity, raised blood pressure, dyslipidemia, insulin 
resistance or glucose intolerance, and a prothrombotic state, and its 
incidence in the Western world is rising to epidemic proportions. This 
review paper will focus on the functions of PPAR-a in fatty acid 
p-oxidation, lipid metabolism, and vascular inflammation. Furthermore, 
PPAR-a genetics, the clin. use of PPAR-a activators and their 
future perspective will be discussed. 
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AB Fenofibrate, a peroxisome proliferated activated receptor alpha ( 
PPARa ) agonist, has been shown to 

decrease plasma triglyceride (TG) and increase plasma high-d. lipoprotein 
(HDL) cholesterol levels despite a large interindividual variation in the 
response. Fenof ibrate-activated PPARa binds to a DNA sequence 
element termed PPAR response element (PPRE) present in regulatory regions 
of target genes. A PPRE has been identified in the proximal 5' flanking 
region of the gene encoding the liver fatty acid binding protein (LFABP) . 
LFABP is a small cytosolic protein of 14 kDa present in the liver and the 
intestine and is a member of the superfamily of the fatty acid binding 
proteins (FABPs) . FABPs play a role in the solubilization of long-chain 
fatty acids (LCFAs) and their CoA-ester to various intracellular 
organelles. FABPs serves as intracellular acceptors of LCFAs, and they 
may also have an impact in ligand- dependent transactivation of PPARs in 
trafficking LCFAs to the nucleus. Since PPARs are known to regulate the 
transcription of many genes involved in lipid metabolism, the importance of 
LFABP in fatty acid uptake has to be considered. The aim of this study 
was to verify whether genetic variations in the LFABP gene may impact on 
plasma lipoprotein/lipid levels in the fasting state as well as on the 
response to a lipid- lowering therapy with fenofibrate on plasma lipids and 
obesity variables. We also wanted to verify whether the presence of the 
PPARa L162V mutation interacts with genetic variants in LFABP gene. 
To achieve this goal, we first determined the genomic structure of the human 
LFABP gene and then designed intronic primers to sequence the coding 
regions, all exon-intron splicing boundaries, and the promoter region of 
the gene in 24 patients showing divergent plasma lipoprotein/lipid 
response to fenofibrate. Sequence anal, revealed the presence of a T94A 
missense mutation in exon 3 . Interspecies comparison revealed that 
threonine 94 is conseirved among species. We subsequently screened another 
sample of 130 French Canadian subjects treated with fenofibrate for the 
presence of the LFABP T94A mutation. Carriers of the A94 allele were at 
increased risk to exhibit plasma TG levels above 2.00 mmol/1 after 
treatment with fenofibrate [2.75 (1.03-7.34); OR 95% confidence interval 
(CI)]. In addition, carriers of the A94 allele were characterized by higher 
baseline plasma-free fatty acid levels (FFA) (p=0.01) and by a lower body 
mass index (BMI) (p=0.05) and waist circumference (p=0.005) than T94 
homozygotes. Moreover, PPARa L162V and LFABP T94A showed to have a 
synergistic effect on BMI (p interaction = 0.03). These results suggest 
that the LFABP T94A missense mutation could influence obesity indexes as 
well as the risk to exhibit residual hypertriglyceridmia following a 
lipid- lowering therapy with fenofibrate. 
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AB The title arylsulfonyl ureas [I; Rl = H, CI, F, alkyl, haloalkyl; R2 = H, 
CI, F, alkyl, alkoxy, etc.; R3-R5 = H, F, CI, alkyl, etc.; X, Y = O, S, 
SO, S02; n = 1-4] which are agonists or partial agonists or antagonists of 
PPAR gamma and are useful in the treatment and control of hyperglycemia 
that is symptomatic of type II diabetes, as well as dyslipidemia 
, hyperlipidemia, hypercholesterolemia, 

hypertriglyceridemia, and obesity that are often associated with type 
2 diabetes, were prepared Thus, reacting 1- (3-bromophenoxy) -4-phenoxy-2- 
propylbenzene with 4-hydroxyben2enesulfonamide in the presence of cesium 
carbonate in DMF followed by reaction of the resulting 

4 - [3 - (4 -phenoxy-2 -propylphenoxy) propoxy] benzenesulf onamide with cyclohexyl 
isocyanate in the presence of potassium carbonate in acetone afforded II. 
The pharmaceutical composition comprising the compound I is claimed. 
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Low d. lipoprotein receptor (LDLR) -deficient mice fed a chow diet have a 
mild hypercholesterolemia caused by the abnormal accumulation in 
the plasma of apolipoprotein B (apoB) -100- and apoB -4 8 -carrying 
intermediate d. lipoproteins (IDL) and low d. lipoproteins (LDL) . 
Treatment of LDLR-def icient mice with ciprofibrate caused a marked 
decrease in plasma apoB-4 8 -carrying IDL and LDL but at the same time 
caused a large accumulation of triglyceride rdeple ted apoB- 100 -carrying IDL 
and LDL, resulting in a significant increase in plasma cholesterol levels. 
These plasma lipoprotein changes were associated with an increase in the 
hepatic secretion of apoB- 100 -carrying very low d. lipoproteins (VLDL) and 
a decrease in the secretion of apoB-48-carrying VLDL, accompanied by a 
significant decrease in hepatic apoB mRNA editing. Hepatic apobec-1 
complementation factor mRNA and protein abundance were significantly 
decreased, whereas apobec-1 mRNA and protein abundance remained unchanged. 
No changes in apoB mRNA editing occurred in the intestine of the treated 
animals. After 150 days of treatment with ciprofibrate, consistent with 
the increased plasma accumulation of apoB- 100 -carrying IDL and LDL, the 
LDLR-def icient mice displayed severe atherosclerotic lesions in the aorta. 
These findings demonstrate that ciprofibrate treatment decreases hepatic 
apoB mRNA editing and alters the pattern of hepatic lipoprotein secretion 
toward apoB- 100 -associated VLDL, changes that in turn lead to increased 
atherosclerosis . 
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derivs., alkenyl, oxy, etc.; A = mono- or dialkylamino, alkanoylamino, 
alkoxy, (un) substituted (un) saturated 3-8 metnbered heterocycle or fused 
bicycle; with certain provisos; and their isomers, prodrugs and/or 
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pharmaceutically acceptable salts] were prepared as PPAR (peroxisome 
proliferator-activated receptor) agonists, and particularly as PPAR 
activators (no data) . Disclosed are pharmaceutical compns. containing I, and 
the use of I to elevate certain plasma lipid levels, including high d. 
lipoprotein-cholesterol, and to lower certain other plasma lipid levels, 
such as LDL-cholesterol and triglycerides, and accordingly to treat 
diseases which are exacerbated by low levels of HDL cholesterol and/or 
high levels of LDL-cholesterol and triglycerides, such as atherosclerosis 
and cardiovascular diseases, in mammals, including humans. Further 
claimed uses include treatment of obesity, diabetes and related 
conditions, atherosclerosis, hypertension, inflammation, and thrombosis. 
For instance, II was prepared by adding (3S) -2-Methyl-2- t [3- (piperidin-3- 
yl ) phenyl ] oxy] propionic acid Me ester (preparation given) to a mixture of 
4- (trifluoromethyl) benzyl ale. and GDI in toluene, followed by ester 
hydrolysis . 
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AB NS-220 was newly synthesized and demonstrated to be a novel potent 

peroxisome proliferator-activated receptor a ( PPAR. 
alpha.) agonist with high subtype selectivity. In 

cell-based reporter gene assays, the EC50 values of NS-220 for human 

PPARa, PPARy, and PPAR6 were 1.9+10-8, 

9.6+10-6, and >10-4 M, resp., and for mouse PPARa, 

PPARy, and PPAR6 were 5.5+10-8, 3.3+10-5, and 

>10-4 M, resp. In addition, [3H] NS-220 bound to the ligand-binding domain of 

human PPARa with a KD value of 1.85+10-7 M. Fenofibric acid 

and bezafibrate showed weak agonist activity for PPARa (EC50, 

2-8+10-5 M) , with poor subtype selectivity. NS-220 (0.1-3 mg/kg 

p.o.) decreased plasma triglyceride levels in ddY mice in a dose -dependent 

manner, but its hypolipidemic activity was abolished in 

PPARa-def icient mice. In KK-Ay mice, an animal model of type-2 

diabetes, NS-220 (0.3-1 mg/kg p.o.; 4 days) and fenofibrate (100-300 mg/kg 

P.O.; 4 days) decreased plasma triglyceride and glucose levels in a 

dose -dependent manner. In a 2-wk repeated administration test, NS-220 

(0.3-1 mg/kg p.o.) decreased plasma glucose levels markedly without 

increasing in plasma insulin levels. Furthermore, NS-220 increased 

high-d. lipoprotein levels and decreased triglyceride-rich lipoprotein 

levels. In conclusion, a newly synthesized dioxanecarboxylic acid derivative, 

NS-220, is a potent and highly selective PPARa 

agonist that ameliorates metabolic disorders in diabetic mice. 

These results strongly suggest that it will be a promising drug for the 
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treatment of hyperlipidemia or metabolic disorders in type-2 
diabetes . 
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